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Honorable  Edward  J.  King 
Governor  of  Che  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Reservoir  No.  2  Dam  (MA-00338)  Phase  1 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  Inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  and  to  the  owner,  Commonwealth  of 
Massachusetts,  Metropolitan  District  Commission  (MDC),  Boston,  MA. 

Copies  will  be  available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Quality 
Engineering  for  your  cooperation  in  this  program. 

Sincerely, 


Incl 

As  stated 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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Name  of  Dam: 
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County  and  State: 
Stream: 

Date  of  Inspection: 


MA  00338 
Reservoir  No.  2 
Framingham 

Middlesex  County,  Massachusetts 
Sudbury  River 
December  8,  1980 


Reservoir  No.  2  Dam,  also  known  as  Brackett  Reservoir  Dam,  is  an 
earth  embankment  structure  located  in  the  south-central  portion  of 
Framingham,  Massachusetts,  approximately  one  mile  upstream  of  Reservoir 
No.  1  (Stearns  Reservoir)  Dam.  The  dam  has  a  masonry  core  and  is  1,340 
feet  long.  The  structural  height  is  26.5  feet;  the  hydraulic  height  is 
20.7  feet.  The  overflow  spillway  is  a  stone  masonry  structure  approxi¬ 
mately  184.6  feet  long.  The  spillway  discharges  directly  into  Reservoir 
No.  1. 

The  dam  is  owned  and  operated  by  the  Metropolitan  District  Commission 
to  impound  water  in  Reservoir  No.  2  and  to  regulate  flow  in  the  Sudbury 
River.  The  reservoir  has  a  storage  capacity  of  2,800  acre-feet. 

As  a  result  of  the  visual  inspection  and  a  review  of  available 
data,  Reservoir  No.  2  Dam  is  considered  to  be  in  fair  condition.  Major 
concerns  include  seepage  through  the  spillway,  inadequate  spillway 
capacity  to  pass  the  test  flood  discharge,  significant  erosion  of  the 
earth  embankment  at  the  interface  of  the  spillway  training  wall,  and 
lack  of  periodic  maintenance  of  the  embankment  slope. 

The  dam  is  classified  as  intermediate  in  size  and  a  high  hazard 
structure  in  accordance  with  the  recommended  guidelines  established  by 
the  Corps  of  Engineers.  The  test  flood  for  this  dam  equals  the  Probable 
Maximum  Flood  (PMF).  The  test  flood  inflow  was  estimated  to  be  24,045 
cubic  feet  per  second  (cfs)  and  resulted  in  an  outflow  discharge  estimated 
to  be  22,900  cfs.  This  would  overtop  the  dam  crest  by  about  1.7  feet. 

The  maximum  spillway  capacity  with  the  water  level  at  top  of  dam  was 
estimated  to  be  13,500  cfs,  which  is  about  59  percent  of  the  test  flood 
discharge.  A  major  breach  to  Reservoir  No.  2  Dam  would  cause  Reservoir 
No.  1  Dam  approximately  0.5  mile  downstream  to  be  overtopped  by  approxi¬ 
mately  4  feet.  It  is  estimated  that  approximately  25  houses  and  three 


industrial  buildings  would  be  subject  to  5-8  feet  of  backwater  flooding. 

It  is  estimated  that  Winter  Street  would  be  overtopped  by  about  3  feet, 
the  Amtrak  railroad  bridge  would  be  overtopped  by  about  1  foot,  Franklin 
Street  would  be  overtopped  by  about  3  feet,  and  Union  Avenue  would  be 
overtopped  by  about  3  feet. 

It  is  recommended  that  the  owner  engage  a  qualified  registered 
professional  engineer  to  investigate  the  cause  of  the  erosion  next  to 
the  spillway  and  the  seepage  through  the  spillway,  and  to  perform  a 
detailed  hydrologic-hydraulic  investigation  to  assess  further  the  potential 
of  overtopping  the  dam  and  the  need  for  and  the  means  to  increase  project 
discharge  capacity.  The  owner  should  also  repair  the  embankment  erosion, 
repoint  spillway  joints,  remove  the  abandoned  walkway  system,  and  establish 
a  regular  program  for  vegetation  control.  A  visual  inspection  should  be 
made  once  a  month  and  a  comprehensive  technical  investigation  conducted 
once  a  year.  A  Surveillance  program  should  be  established  for  use 
during  flood  periods  at  the  dam,  and  a  downstream  warning  program 
developed. 

The  recommendations  and  remedial  measures  are  described  in  Section 
7  and  should  be  addressed  by  the  owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 


Howard  Shaevitz,  Pj 
Project  Manager 
M.P.E.  No.  28447 


SCHOENFELD  ASSOCIATES,  INC. 
Boston,  Massachusetts 


This  Phase  I  Inspection  Report  on  Reservoir  No.  2  Dam  (MA-00338) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


rARNEY  H.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  ERYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigation 
and  analysis  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences 
and  railings,  and  other  items  which  may  be  needed  to  minimize  trespassing 
and  provide  greater  security  for  the  facility  and  safety  to  the  public. 

An  evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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22,900  cfs.  This  analysis  indicated  that  the  top  of  dam  would  be  over¬ 
topped  by  approximately  1.7  feet.  The  maximum  spillway  capacity  with 
the  water  level  at  the  dam  crest  was  estimated  to  be  13,500  cfs,  which 
is  59  percent  of  the  test  flood  discharge. 

5.  5  Dam  Failure  Analysis 

The  impact  of  dam  failure  with  the  reservoir  surface  at  the  dam 
crest  was  assessed  utilizing  the  "Rule  of  Thumb"  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs  provided  by  the  Corps  of  Engineers. 

The  analysis  covered  a  reach  extending  approximately  10,000  feet  down¬ 
stream.  A  major  breach  to  Reservoir  No.  2  Dam  would  increase  the  stage 
of  Reservoir  No.  1  at  its  upper  end  by  approximately  4  feet.  Within  the 
study  area,  an  antecedent  flow  of  4,600  cfs  was  assumed.  After  a  breach, 
the  reach  extending  from  the  Amtrak  Railroad  bridge  to  Franklin  Street 
would  experience  an  increase  in  stage  of  about  4.4  feet,  bringing  the 
total  depth  along  this  reach  to  about  15  feet  at  the  channel  centerline. 
Approximately  15  houses  along  the  north  overbank  would  be  subject  to  5-8 
feet  of  flooding.  The  reach  extending  from  Franklin  Street  to  Union 
Avenue  would  be  subject  to  a  similar  increase  and  resultant  total  depth. 
About  10  houses  along  the  north  overbank  would  experience  up  to  7  feet 
of  flooding.  Also,  an  industrial  complex  on  the  south  overbank  would  be 
flooded  similarly.  Based  on  this  analysis,  Reservoir  No.  2  Dam  was 
classified  as  a  high  hazard. 
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SECTION  5 

EVALUATION  OF  HYDROLOGIC/HYDRAULIC  FEATURES 


5.1  General 


Reservoir  No.  2  Dam  is  an  earth  embankment  structure  with  a  masonry 
core.  According  to  design  drawings,  the  dam  is  1,340  feet  long  and  has 
a  maximum  structural  height  of  26.5  feet.  The  overflow  spillway  has  a 
width  of  17  feet  and  a  length  of  184.6  feet,  and  is  located  in  the 
center  of  the  site.  The  crest  '<f  the  spillway  is  of  stone-masonry 
construction.  The  spillway  discharges  directly  into  Reservoir  No.  1. 

The  normal  outlets  consist  of  the  two  lowest  4.0- foot  x  5.0-foot 
openings  and  are  located  underwater.  The  dam  impounds  Reservoir  No.  2 
which  is  part  of  the  MDCs  water  supply  system  for  the  greater  Boston 
area. 

5. 2  Design  Data 

No  hydrological  or  hydraulic  design  data  were  disclosed. 

5. 3  Experience  Data 

Daily  readings  of  the  water  surface  elevations  for  the  period  of 
operation  are  maintained  by  the  MDC.  The  records  indicate  that  the 
highest  surface  elevation  was  173.3  NGVD  and  occurred  on  January  19, 
1979. 


5.4  Test  Flood  Analysis 


Due  to  the  absence  of  detailed  design  and  operational  information, 
the  hydrologic  evaluation  was  performed  utilizing  data  gathered  during 
the  field  inspection,  watershed  size,  and  an  estimated  test  flood  equal 
to  the  Probable  Maximum  Flood  (PMF).  The  full  PMF  test  flood  was  selected 
because  the  dam  is  intermediate  in  size  and  is  a  high  hazard.  The 
drainage  basin  is  essentially  rolling;  however,  the  coastal  curve  from 
the  Corps  of  Engineers  set  of  guide  curves  was  used  because  the  upper 
watershed  includes  Ashland,  Hopkinton,  and  Whitehall  Reservoirs  as  well 
as  Cedar  Swamp  in  Westborough. 

Based  on  an  estimated  maximum  probable  flood  peak  flow  rate  of  545 
cfs  per  square  mile  and  a  drainage  area  of  45.8  square  mile,  the  test 
flood  inflow  was  estimated  to  be  24,045  cfs.  The  test  flood  was  routed 
through  the  dam  in  accordance  with  the  Corps  of  Engineers  procedure  for 
Estimating  Effect  of  Surcharge  Storage  on  Maximum  Probable  Discharge. 

The  reservoir  water  surface  was  assumed  to  be  at  elevation  171.6  NGVD 
prior  to  the  flood  routing.  The  project  discharge  was  estimated  to  be 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 

a.  General .  Reservoir  No.  2  Dam  is  part  of  the  MDC's  emergency 
water  supply  system  on  the  Sudbury  River.  There  are  no  formal  operating 
procedures,  although  current  practice  is  to  allow  continuous  flow  over 
the  spillway  in  the  summer  to  prevent  neighborhood  children  from  using 
the  weir  crest  as  a  walkway. 

b.  Description  of  Any  Warning  System  in  Effect.  No  written 
warning  system  or  emergency  preparedness  system  exists  for  the  dam. 

4.2  Maintenance  Procedures 


a.  General .  The  owner,  the  MDC,  is  responsible  for  maintenance 
of  the  dam.  The  site  is  visited  daily.  The  grass  on  the  crest  of  the 
dam  is  mowed  regularly.  The  area  downstream  of  the  dam  is  also  maintained 
regularly.  There  are  no  established  procedures  or  manuals. 

b.  Operating  Facilities.  No  formal  maintenance  procedures  for 
the  operating  facilities  were  disclosed. 

4.3  Evaluation 


In  general,  the  current  operational  and  maintenance  procedures 
appear  inadequate  to  insure  that  normal  problems  can  be  remedied  within 
a  reasonable  period  of  time.  The  dense  growth  of  brush  on  the  downstream 
slope  between  the  spillway  and  left  abutment  and  the  minor  growth  of 
brush  on  the  upstream  slope  of  the  entire  embankment  should  be  mowed  and 
maintained. 

The  owner  should  also  establish  a  surveillance  program  for  use 
during  flood  periods  at  the  dam.  A  downstream  warning  program  to  follow 
in  case  of  emergency  should  also  be  developed. 


Wheel  tracks  and  inadequate  vegetation  on  the  crest  of  the  embankment 
between  the  spillway  and  right  abutment  render  the  embankment  susceptible 
to  erosion  and  possible  breaching  should  the  dam  be  overtopped. 

A  dense  growth  of  brush  on  the  downstream  slope  of  the  embankment 
between  the  spillway  and  the  left  abutment  and  a  minor  growth  of  brush 
on  the  upstream  slope  of  the  entire  embankment  could  eventually  lead  to 
seepage  and  piping  problems  if  any  of  the  brush  reaches  tree,  falls 
over,  and  pulls  out  its  roots,  or  if  it  dies  and  its  roots  rot.  Also, 
as  the  brush  becomes  denser  it  will  make  it  difficult  to  monitor  the 
condition  of  the  slope  of  the  embankment. 

Trees  growing  close  to  the  downstream  toe  of  the  embankment  between 
the  spillway  and  left  abutment  could  also  cause  seepage  and  piping 
problems  if  a  tree  falls  over  and  pulls  out  its  roots  or  if  a  tree  dies 
or  is  cut  and  its  roots  rot. 

Leakage  of  water  through  the  joints  in  the  downstream  face  of  the 
stone-masonry  spillway  and  freezing  of  water  in  the  open  joints  from 
which  the  leakage  is  occurring  will  lead  to  long-term  deterioration  of 
the  spillway  structure. 

Overall  the  general  structural  condition  of  the  dam  is  fair.  The 
visual  inspection  revealed  items  that  lead  to  this  assessment,  such  as: 

(1)  Seepage  through  the  spillway. 

(2)  Significant  erosion  of  the  earth  embankment  at  the  spillway 
training  wall. 

(3)  Lack  of  periodic  maintenance  of  embankment  slopes,  specifically 
in  the  form  of  vegetation  control. 


Embankment  section  between  spillway  and  left  abutment  -  The 
crest  of  this  portion  of  the  embankment  is  covered  with  unmowed  grass 
and  weeds.  Riprap  on  the  upstream  slope  is  in  good  condition  and  extends 
from  a  few  feet  below  the  crest  to  an  undetermined  elevation  below  the 
level  of  the  reservoir  at  the  time  of  the  inspection.  The  downstream 
slope  has  a  dense  cover  of  weeds  and  brush.  Severe  erosion  has  occurred 
on  the  crest  and  downstream  slope  of  the  embankment  next  to  the  training 
wall  at  the  left  end  of  the  spillway  (Photo  No.  9).  A  dense  stand  of 
pine  trees  is  growing  in  the  area  immediately  downstream  of  the  toe  of 
the  embankment.  No  evidence  of  seepage  from  the  embankment  or  downstream 
toe  area  was  observed.  The  left  abutment  consists  of  soil  and  is  in 
good  condition. 

c.  Appurtenant  Structures.  There  is  a  stone-masonry  overflow- 
spill  way  structure  in  the  central  part  of  the  dam.  Some  leakage  is 
occurring  through  the  joints  of  the  stone-masonry  in  several  locations 
along  the  lower  portion  of  the  spillway,  as  evidenced  by  icing  on  the 
downstream  side  at  the  time  of  the  inspection  (Photo  Nos.  10  and  11). 

The  downstream  toe  of  the  spillway  is  below  the  level  of  the  water  in 
Reservoir  No.  1  and,  as  a  result,  it  was  not  possible  to  determine  if 
significant  leakage  was  occurring  through  the  foundation  of  the  spillway. 
The  alignment  of  the  spillway  was  noted  as  good. 

The  gatehouse  located  on  the  northern  end  of  the  spillway  is 
in  good  condition  with  the  gates  being  reported  operable  by  the  owner. 
Inlet  and  outlet  structures  were  underwater  and  their  condition  not 
known. 

d.  Reservoir  Area.  The  area  immediately  adjacent  to  the  reservoir 
is  generally  gently  sloped  and  moderately  vegetated  with  brush  and 
trees.  The  shoreline  shows  no  sign  of  sloughing  or  erosion.  A  rapid 
rise  in  the  water  level  of  the  pond  will  not  endanger  life  or  property. 

No  evidence  of  significant  sedimentation  in  the  reservoir  was 

observed. 

e.  Downstream  Channel.  As  noted  above,  the  water  in  Reservoir 

No.  1,  which  is  located  immediately  downstream,  backs  up  to  the  downstream 
toe  of  Reservoir  No.  2  Dam. 


3. 2  Evaluation 

On  the  basis  of  the  visual  inspection  the  dam  is  judged  to  be  in 
fair  condition.  The  crest,  upstream  slope,  and  downstream  slope  of  the 
embankment  next  to  the  gatehouse  is  very  severely  eroded  and,  if  not 
controlled,  will  result  in  breaching  of  the  dam. 

Very  severe  erosion  of  the  crest  and  upstream  slope  of  the  embankment 
next  to  the  left  end  of  the  overflow  spillway  structure,  if  not  controlled, 
will  also  result  in  breaching  of  the  dam. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings 

a.  General .  The  visual  inspection  of  Reservoir  No.  2  Dam  was 
conducted  on  December  8,  1980  by  personnel  from  Schoenfeld  Associates, 
Inc.,  Geotechnical  Engineers,  Inc.,  and  D.  Baugh  &  Associates,  Inc.  The 
inspection  team  was  accompanied  by  Steven  Kach  of  the  Metropolitan 
District  Commission.  A  copy  of  the  visual  inspection  checklist  completed 
during  the  field  site  visit  is  contained  in  Appendix  A  of  this  report. 
Selected  photos  of  the  dam  are  contained  in  Appendix  C. 

In  general,  the  overall  condition  of  the  dam  and  its  appurtenant 
structures  is  fair. 

b.  Dam.  The  dam  is  a  masonry  core  structure  consisting  of  an 
overflow  stone  masonry  spillway  with  earthen  embankments  between  the 
spillway  and  the  abutments.  Both  the  upstream  and  downstream  faces  are 
riprapped  and  appear  to  be  in  good  condition  (Photo  Nos.  1  and  2).  At 
the  earth  embankment/spillway  training  wall  interfaces,  significant 
erosion  has  occurred  to  the  point  where  foundation  stone  is  exposed.  No 
seepage  was  noted  through  the  dam. 

Embankment  section  between  spillway  and  right  abutment  -  The 
crest  of  this  portion  of  the  embankment  is  not  paved  and  has  a  sparse 
cover  of  grass  which  appears  to  have  been  mowed.  There  are  wheel  tracks 
on  the  crest  (Photo  No.  3).  Riprap  on  the  upstream  slope  extends  from 
an  elevation  a  few  feet  below  the  crest  to  an  undetermined  elevation 
below  the  level  of  the  reservoir  at  the  time  of  the  inspection.  The 
riprap  is  in  good  condition  (Photo  No.  4).  Between  the  top  of  the 
riprap  and  the  crest  is  a  sparse  cover  of  unmowed  weeds  and  grass  and  a 
very  small  amount  of  brush.  Unmowed  grass  and  weeds  cover  the  downstream 
slope,  except  that  there  is  riprap  on  the  bottom  of  the  slope  from  a  few 
feet  above  tailwater  level  to  an  undetermined  elevation  below  tailwater 
level  in  the  deeper  section  of  the  valley  near  the  spillway.  Next  to 
the  gatehouse,  which  is  at  the  right  end  of  the  stone-masonry  spillway, 
the  crest,  upstream  slope  (Photo  No.  5),  and  downstream  slope  (Photo  Nos. 

6  and  7)  are  severely  eroded.  The  area  downstream  of  the  embankment 
(Photo  No.  8)  is  well  maintained  and  shows  no  signs  of  seepage.  The 
right  abutment  consists  of  soil  and  is  in  good  condition.  There  is  a 
row  of  large  maple  trees  about  20  feet  downstream  of  the  toe  of  the  dam, 
but  they  are  not  considered  a  potential  problem  because  of  the  low 
height  of  the  embankment  and  the  distance  from  the  toe  (Photo  No.  8). 


SECTION  2 
ENGINEERING  DATA 


2. 1  Design 

Design  drawings  showing  a  longitudinal  section  and  several  transverse 
sections  were  prepared  for  Reservoir  No.  2  Dam  in  1877  by  the  Metropolitan 
Water  and  Sewerage  Board.  The  general  design  considerations  are  described 
in  a  Boston  Water  Works  report  dated  1882.  The  dam  impounds  one  of 
three  major  water  supply  reservoirs  on  the  Sudbury  River. 

2.2  Construction 


The  dam  was  constructed  in  1878  by  the  Metropolitan  Water  and 
Sewerage  Board.  General  construction  features  are  described  in  a  Boston 
Water  Works  report  dated  1882. 

2.3  Operation 

Daily  reservoir  water  surface  elevations  were  the  only  operational 
records  located  during  the  investigation. 

2.4  Evaluation 


a.  Availability.  The  engineering  data  used  in  the  preparation  of 
this  report  are  presented  in  Appendix  B. 

b.  Adequacy.  In  conjunction  with  the  field  inspection  and  compu¬ 
tations,  available  engineering  data  and  design  drawings  are  considered 
adequate  for  a  Phase  I  investigation. 

c.  Val idity.  The  field  investigation  indicated  that  the  external 
features  of  Reservoir  No.  2  Dam  have  not  changed  substantially  from  the 
design  drawings  of  1877,  except  that  the  walkway  across  the  spillway  and 
the  flashboards  have  been  removed. 
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(7) 

Impervious  core  -  granite 

(8) 

Cutoff  -  none 

(9) 

Grout  curtain  -  none 

OO) 

Other  -  none 

s' 

h. 

Diversion  and  Regulating  Tunnel  -  None 

i. 

Spillway 

(1) 

Type  -  stone-masonry 

,  ■ 

(2) 

Length  of  weir  -  184.6  feet 

(3) 

Crest  elevation  -  171.6  NGVD 

(4) 

Gates  -  none 

- 

(5) 

U/S  channel  -  not  visible 

(6) 

D/S  channel  -  the  downstream  channel  is  the  upper  end  of 

Reservoir  No.  1 

.  /• 

(7) 

General  - 

.*• 

J- 

Regulating  Outlets 

-- 

(1) 

Inverts  -  two  4.0-foot  x  5.0-foot  openings  at  153.7  one  48- 
inch  opening  at  153.7;  two  4.0-foot  x  5.0-foot  openings  at 

163.7;  one  4.0-foot  x  4.5-foot  opening  at  167.7. 

•  •  *  • 

•  .  *  » 

(2) 

Size  -  four  openings  4.0  feet  high  and  5.0  feet  wide;  one 
opening  4.0  feet  high  and  4.5  feet  wide;  one  opening  48  inches 
in  diameter 

*•  » 

m 

(3) 

Description  -  the  two  lowest  rectangular  gates  are  used  to 
control  the  water  level  in  Reservoir  No.  2 

(4) 

Control  mechanism  -  manually  operated  sluice  gates  located  in 
gatehouse 

^  7* 

(5) 

Other  -  none 

7- 
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(4)  Design  surcharge  pool  -  14,000 

(5)  Test  flood  pool  -  14,530 

(6)  Top  of  dam  -  14,000 


e.  Storage  (gross  acre-feet) 

(1)  Normal  pool  -  980 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  980 

(4)  Design  surcharge  pool  -  2,800 

(5)  Test  flood  pool  -  3,280 

(6)  Top  of  dam  -  2,800 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool  -  125 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  145 

(4)  Design  surcharge  pool  -  335 

(5)  Test  flood  pool  -  380 

(6)  Top  of  dam  -  335 

g.  Dam 

(1)  Type  -  gravel  fill 

(2)  Length  -  1,340  feet 

(3)  Hydraulic  height  -  20.7  feet 

(4)  Top  width  -  17  feet 

(5)  Side  slopes  -  10:7  H:V  on  upstream  face;  10:6  H:V  on  downstream 
face 

(6)  Zoning  -  riprap  on  both  slopes;  granite  block  core  wall; 
gravel  f i  1 1 


(2)  Daily  records  of  water  surface  elevation  are  maintained  at  the 
site.  The  maximum  recorded  elevation  was  173.3  NGVD  on  January 
25,  1979. 

(3)  The  overflow  spillway  with  the  water  surface  at  the  top  of  the 
dam  is  approximately  13,500  cfs  at  elevation  179.5  NGVD. 

(4)  The  overflow  spillway  with  the  water  surface  elevation  at  the 
test  flood  elevation  of  181.2  NGVD  is  approximately  22,900 
cfs. 

(5)  The  total  spillway  capacity  with  the  water  surface  at  the  test 
flood  elevation  of  181.2  is  approximately  16,200  cfs. 

(6)  The  total  project  discharge  with  the  water  surface  at  the  top 
of  the  dam  is  approximately  13,500  cfs  at  elevation  179.5 
NGVD. 

(7)  The  total  project  discharge  at  the  test  flood  elevation  of 
181.2  is  approximately  22,900. 

c.  Elevation  (feet  above  NGVD) 

(1)  Streambed  at  centerline  of  dam  -  153.0 

(2)  Bottom  of  cutoff  -  N/A 

(3)  Maximum  tailwater  -  175.4  (test  flood  design  surcharge  in 
Section  I.3.C. (9)  of  the  Phase  I  Dam  Inspection  Report  for 
Reservoir  No.  1) 

(4)  Normal  pool  -  171.7 

(5)  Flood  control  pool  -  N/A 

(6)  Spillway  crest  -  171.6 

(7)  Design  surcharge  -  173.7 

(8)  Test  flood  surcharge  -  181.2 

(9)  Top  of  dam  -  179.5 


d.  Reservoir  (length  in  feet 


f.  Operator.  The  operation,  maintenance,  and  safety  of  the  dam 
is  the  responsibility  of  the  Sudbury  Section  of  the  MDC,  133  Hollis 
Street,  Framingham,  Massachusetts.  The  Superintendent  of  the  Sudbury 
Section  is  Mr.  Edward  Ginsburg  (phone:  (617)  872-4388). 

g.  Purpose  of  Dam.  The  dam  was  constructed  to  create  a  water 
supply  reservoir  for  the  metropolitan  Boston  area.  The  current  purpose 
of  the  dam  and  reservoir  is  for  an  emergency  water  supply  and  to  regulate 
flow  on  the  Sudbury  River.  In  the  event  the  water  is  required  for 
emergency  purposes,  it  would  flow  from  Reservoir  No.  2  to  Reservoir  No. 

1  to  the  Sudbury  Aqueduct. 

h.  Design  and  Construction  History.  Reservoir  No.  2  Dam  was 
designed  in  1877  and  constructed  in  1878  by  the  Metropolitan  Water  and 
Sewerage  Board  as  one  of  three  major  water  supply  reservoirs  on  the 
Sudbury  River.  Copies  of  plans  for  the  dam  dated  1877  are  located  in 
Appendix  B.  Note  that  elevations  shown  on  these  plans  are  in  feet  above 
Boston  City  Base.  This  datum  is  5.65  feet  below  NGVD. 

i.  Normal  Operation  Procedures.  The  dam  is  used  for  flow  regulation 
into  Reservoir  No.  1  and  as  an  emergency  water  supply  by  the  MDC. 

Because  of  the  reported  poor  quality  of  the  water,  it  would  only  be  used 
for  drinking  purposes  during  periods  of  severe  emergency.  Although 
there  are  no  formal  operating  procedures,  current  practice  is  to  allow 
continuous  flow  over  the  spillway  in  the  summer  to  prevent  use  of  the 
weir  crest  as  a  walkway  by  neighborhood  children. 

1.3  Pertinent  Data 

a.  Drainage  Area.  The  area  tributary  to  Reservoir  No.  2  Dam 
consists  of  29,300  acres  (45.8  square  miles)  of  rolling  terrain.  There 
is  a  substantial  amount  of  development  in  the  watershed.  Maximum 
watershed  elevation  is  at  about  700  feet(NGVD);  full  reservoir  elevation 
is  at  179.5  feet  (NGVD). 

The  area  around  the  reservoir  is  mostly  wooded,  with  several 
houses  along  the  shoreline.  Reservoir  No.  1  lies  on  the  northwest  side 
of  the  dam. 


b.  Discharge  at  Dam  Site 

(1)  Outlet  works  for  Reservoir  No.  2  Dam  consist  of  a  stone  masonry 
spillway,  one  circular  opening  and  five  rectangular  openings. 
Maximum  discharge  of  the  openings  when  the  reservoir  is  at  the 
top  of  the  dam  (elevation  179.5  feet  NGVD)  is  considered 
negligible  because  of  the  tailwater  of  Reservoir  No.  1.  The 
184.6-foot  long  spillway  has  a  crest  at  elevation  171.6  feet 
NGVD.  When  the  water  surface  is  at  the  top  of  the  dam  (elevation 
179.5  feet  NGVD),  the  spillway  will  have  a  capacity  of  13,500 
cfs. 


b.  Description  of  Dam  and  Appurtenances.  Reservoir  No.  2  Dam  is 
an  earth  embankment  structure  with  a  masonry  core.  The  dam  is  1,340 
feet  long  with  a  structural  height  of  26.5  feet  and  a  hydraulic  height 
of  20.7  feet.  Both  the  upstream  and  downstream  faces  are  riprapped. 

The  dam  impounds  water  in  Reservoir  No.  2.  Reservoir  No.  1  is  immediately 
downstream  of  the  dam.  The  area  immediately  adjacent  to  the  reservoir 
is  for  the  most  part  gently  sloped  and  moderately  covered  with  brush  and 
trees. 


The  overflow  spillway  is  a  stone  masonry  structure  approximately 
184.6  feet  long  with  a  crest  elevation  of  171.6  fset  (NGVD).  There  are 
training  walls  on  either  side,  and  there  is  a  cast-iron  framework  of  an 
abandoned  walkway  on  the  crest.  The  walkway  was  used  to  provide  access 
to  the  spillway  for  the  installation  and  removal  of  flashboards.  Both 
the  flashboards  and  the  walkway  have  been  removed. 

A  gatehouse  is  located  on  the  right  side  of  the  spillway.  The 
gates  are  still  operable  (see  Appendix  B  for  gate  dimensions). 

The  dam  is  identified  as  Site  SU- 1721  by  the  Soil  Conservation 
Service  in  its  Inventory  of  Potential  and  Existing  Upstream  Reservoir 
Sites  -  Sudbury,  Assabet  and  Concord  Study  Areas,  Massachusetts. 

c.  Size  Classification.  The  dam  is  considered  to  be  intermediate 
in  size  because  the  hydraulic  height  is  20.7  feet  and  the  storage  is 
2,800  acre-feet.  This  is  in  accordance  with  the  Recommended  Guidelines 
for  Safety  Inspections  for  Dams,  which  defines  an  intermediate  dam  as 
having  a  storage  capacity  of  1,000  to  50,000  acre-feet. 

d.  Hazard  Classification.  The  potential  for  hazard  posed  by  this 
dam  is  classified  as  high.  This  is  in  accordance  with  the  Recommended 
Guidelines  for  Safety  Inspection  for  Dams,  which  defines  a  high  hazard 
structure  as  one  which  poses  a  threat  to  more  than  a  few  lives.  A  major 
breach  to  Reservoir  No.  2  Dam  would  cause  Reservoir  No.  1  Dam  approximately 
0.5  mile  downstream  to  be  overtopped  by  approximately  4  feet.  Approximately 
25  houses  and  three  industrial  buildings  would  be  subject  to  5-8  feet  of 
flooding  along  a  reach  extending  from  the  Amtrak  railroad  bridge  downstream 
to  Union  Avenue.  Winter  Street  would  be  overtopped  by  about  3  feet,  the 
Amtrak  railroad  bridge  would  be  overtopped  by  about  1  foot,  Franklin 
Street  would  be  overtopped  by  about  3  feet,  and  Union  Avenue  would  be 

over topped  by  about  2  feet. 

e.  Ownership.  The  dam  is  owned  by  the  Commonwealth  of  Massa¬ 
chusetts,  Metropolitan  District  Commission  (MDC),  20  Somerset  Street, 

Boston,  Massachusetts  02108.  The  original  owner  was  the  Metropolitan 
Water  and  Sewerage  Board. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
RESERVOIR  NO.  2  DAM 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Schoenfeld  Associates,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
Commonwealth  of  Massachusetts.  Authorization  and  notice  to  proceed  were 
issued  to  Schoenfeld  Associates,  Inc.  under  a  letter  of  October  30,  1980 
from  Colonel  William  £.  Hodgson,  Jr.,  Deputy  Division  Engineer.  Contract 
No.  DACW33-81-C-0010  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  nonfederal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  nonfederal 
interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  nonfederal  dams. 

(3)  To  update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

1 . 2  Description  of  Project 

a.  Location,  Reservoir  No.  2  Dam,  also  known  as  Brackett  Reservoir 
Dam,  is  located  on  the  Sudbury  River  approximately  1.0  mile  upstream  of 
Reservoir  No.  1  Dam  and  Winter  Street  in  the  town  of  Framingham,  Massa¬ 
chusetts.  The  dam  is  shown  on  the  U.S.G.S.  quadrangle  sheet  of  Framingham, 
Massachusetts.  The  approximate  location  is  N-42o-17'-00'  and  W-71-26'- 
42".  The  location  of  the  dam  is  shown  on  the  preceding  page. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  general  structural  stability  of  the  dam  is  good  as  evidenced  by 
the  vertical,  horizontal,  and  lateral  alignment.  No  seepage  or  any 
other  form  of  distress  was  observed.  The  only  areas  of  concern  were  the 
minimal  seepage  through  the  spillway  and  the  earth  erosion  at  the 
spillway  training  walls.  However,  neither  is  advanced  to  the  point 
where  the  structural  stability  is  in  doubt. 

The  following  conditions  observed  during  the  visual  inspection, 
however,  are  indicative  of  problems  that  could  result  in  long-term 
structural  instability. 

(1)  Severe  erosion  of  the  crest,  upstream  slope,  and  downstream 
slope  of  the  embankment  exists  next  to  the  gatehouse. 

(2)  Severe  erosion  of  the  crest  and  upstream  slope  of  the  embankment 
exists  next  to  the  left  end  of  the  overflow  spillway  structure. 

(3)  Wheel  tracks  and  inadequate  vegetation  on  the  crest  of  the 
embankment  between  the  spillway  and  right  abutment  render  the 
embankment  susceptible  to  erosion. 

(4)  A  dense  growth  of  brush  on  the  downstream  slope  of  the  embankment 
between  the  spillway  and  left  abutment  and  a  minor  growth  of 
brush  on  the  upstream  slope  of  the  entire  embankment  could 
eventually  lead  to  seepage  and  piping  problems  if  any  of  the 
brush  reaches  tree  size  and  blows  over  and  pulls  out  its 

roots,  or  if  it  dies  and  its  roots  rot. 

(5)  Trees  growing  close  to  the  downstream  toe  of  the  embankment 
between  the  spillway  and  left  abutment  could  also  cause  seepage 
and  piping  problems. 

(6)  Leakage  of  water  through  the  joints  in  the  downstream  face  of 
the  stone-masonry  spillway  and  freezing  of  water  in  the  open 
joints  from  which  the  leakage  is  occurring  will  lead  to  long¬ 
term  deterioration  of  the  spillway  structure. 
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6.2  Design  and  Construction  Data 


Two  drawings  which  show  a  longitudinal  section  and  several  transverse 
sections  of  the  dam  are  available.  They  indicate  that  the  stone-masonry 
spillway  section  of  the  dam  is  founded  on  ledge.  The  embankment  sections 
of  the  dam  appear  to  have  a  stone-masonry  core  wall  about  5  feet  thick 
which  does  not  extend  to  bedrock  and  is  underlain  locally  by  compact 
sand  and  bounders,  fine  sand,  coarse  sand,  and/or  gravel.  In  the  section 
of  the  embankment  between  the  spillway  and  the  right  abutment,  the 
stone-masonry  core  wall  extends  only  about  300  feet  from  the  spillway 
toward  the  right  abutment,  and  a  "puddle  wall"  appears  to  extend  for  the 
remaining  150  feet  to  the  abutment.  In  a  zone  from  about  25  to  85  feet 
left  of  the  spillway,  it  appears  that  sheeting  has  been  driven  about  5 
to  10  feet  below  the  bottom  of  the  stone-masonry  core  wall. 

In  general,  it  appears  that  the  materials  under  the  stone-masonry 
core  wall  of  the  embankment  section  of  the  dam  may  have  a  relatively 
high  permeability  and  that  some  of  them  may  be  susceptible  to  piping. 
However,  no  evidence  of  seepage  or  piping  was  observed  during  the  field 
inspection. 

6. 3  Post-Construction  Changes 

It  appears  that  post-construction  changes  consist  of  the  abandonment 
of  the  flashboard  and  walkway  systems. 

6.4  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  No.  2,  and  in  accordance  with 
Corps  of  Engineers'  guidelines  does  not  warrant  further  seismic  analysis 
at  this  time. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Based  on  the  results  of  the  visual  inspection, 
consideration  of  the  available  information,  contact  with  the  governing 
agency,  and  hydraulic/hydrologic  computations.  Reservoir  No.  2  Dam  is 
judged  to  be  in  fair  condition.  The  following  conditions  may  lead  to 
long-term  problems: 

(1)  Very  severe  erosion  of  the  crest,  upstream  slope,  and  downstream 
slope  of  the  embankment  next  to  the  gatehouse  will  result  in 
breaching  of  the  dam  if  not  controlled. 

(2)  Very  severe  erosion  of  the  crest  and  upstream  slope  of  the 
embankment  next  to  the  left  end  of  the  overflow  spillway 
structure  will  result  in  breaching  of  the  dam  if  not  controlled. 

(3)  Wheel  tracks  and  inadequate  vegetation  on  the  crest  of  the 
embankment  between  the  spillway  and  right  abutment  render  the 
embankment  susceptible  to  erosion  and  possible  breaching  if  it 
should  be  overtopped. 

(4)  A  dense  growth  of  brush  on  the  downstream  slope  of  the  embankment 
between  the  spillway  and  left  abutment  and  a  minor  growth  of 
brush  on  the  upstream  slope  of  the  entire  embankment  could 
eventually  lead  to  seepage  and  piping  problems  if  any  of  the 
brush  reaches  tree  size  and  blows  over  and  pulls  out  its 

roots,  or  if  it  dies  and  its  roots  rot. 

(5)  Trees  growing  close  to  the  downstream  toe  of  the  embankment 
between  the  spillway  and  left  abutment  could  also  cause  seepage 
and  piping  problems  if  a  tree  blows  over  and  pulls  out  its 
roots  or  if  a  tree  dies  or  is  cut  and  its  roots  rot. 

(6)  Leakage  of  water  through  the  joints  in  the  downstream  face  of 
the  stone-masonry  spillway  and  freezing  of  water  in  the  open 
joints  from  which  the  leakage  is  occurring  will  lead  to  long¬ 
term  deterioration  of  the  spillway  structure. 

(7)  The  spillway  is  inadequate  to  carry  the  test  flood  discharge 
without  the  dam  being  overtopped. 

b.  Adequacy  of  Information.  The  information  obtained  from  the 
design  drawings  and  the  results  of  the  visual  inspection  are  adequate 
for  the  purposes  of  this  Phase  I  study. 

c.  Urgency.  The  owner  should  implement  the  recommendations  in 
7.2  and  7.3  within  one  year  after  receipt  of  this  Phase  I  report. 
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7.2  Recommendations 


The  following  investigations  should  be  carried  out  and  needed 
corrections  performed  under  the  direction  of  a  registered  professional 
engineer  qualified  in  the  design  and  construction  of  dams: 

(1)  Specify  and  oversee  repairs  for  the  erosion  that  has  occurred 

on  the  embankment  next  to  the  gatehouse  and  next  to  the  training 
wall  at  the  left  end  of  the  overflow  spillway  structure. 

(2)  Specify  and  oversee  the  construction  of  erosion  protection  for 
the  crest  of  the  embankment  between  the  gatehouse  and  the 
right  abutment. 

(3)  Investigate  seepage  through  the  spillway  as  to  its  seriousness 
and  solution. 

(4)  Specify  and  oversee  procedures  for  removal  of  trees  and  their 
roots  in  a  zone  25  feet  wide  at  the  downstream  toe  of  the 
embankment  between  the  spillway  and  the  left  abutment. 

(5)  Specify  and  oversee  repairs  to  the  stone-masonry  spillway 
structure  to  prevent  leakage  between  the  stone  blocks. 

(6)  Perform  a  detailed  hydrologic-hydraulic  investigation  to 
assess  further  the  potential  of  overtopping  the  dam  and  the 
need  for  and  the  means  to  increase  project  discharge  capacity. 

(7)  Investigate  the  possible  seepage  in  the  foundation  during 
periods  of  low  water  surface  elevation  in  Reservoir  No.  1. 
Deficiencies  should  receive  immediate  attention. 

7.3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Repair  embankment  erosion  at  both  spillway  abutments. 

(2)  Repoint  spillway  joints. 

(3)  Remove  brush  from  the  embankment  and  mow  the  embankment  on  a 
regular  basis. 

(4)  Visually  inspect  the  dam  and  appurtenant  structures  once  a 
month. 

(5)  Inspect  and  operate  all  gates  at  least  once  a  year  to  insure 
that  they  are  in  working  condition.  Deficiencies  should 
receive  immediate  attention. 
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(6)  Make  a  comprehensive  technical  inspection  of  the  dam  once 

every  year  under  the  direction  of  a  registered  engineer  qualified 
in  the  design  and  construction  of  dams. 

(7)  Remove  the  supports  for  the  abandoned  walkway  system  flood 
periods  at  the  dam. 

(8)  Establish  a  surveillance  program  for  use  during  flood  periods 
and  also  a  downstream  warning  program  to  follow  in  case  of 
emergency. 

7.4  Alternatives 

There  are  no  practical  alternatives  to  the  above  recommendations. 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Reservoir  No.  2  Dam  DATE  Dec.  8,  1980 

TIME  1  :Q0  P.M. _ 

WEATHER  Cloudy,  Cool 

W.S.  ELEV. 164.8  BCB  UPSTREAM 
157.8  BCB  DOWNSTREAM 

PARTY: 

1.  Howard  Shaevitz,  SAI _  6.  _ 

!.  Peter  Austin,  DBA _  7.  _ 

I.  Ronald  Hirschfeld,  GEI _  8.  _ 

4.  Steven  Kach,  MDC _  9.  _ 

5.  _  10.  _ _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 

1.  Hvdroloov/Hvdraulics  _ Howard  Shaevitz _ 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam 
PROJECT  FEATURE  Dam  Embankment 
DISCIPLINE 


OATE  Dec.  8,  1980 

NAME  _ 

NAME 


TRW  EVALUATED 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at 
or  Near  Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 

A- 2 


173.83  BCB 
164.8  BCB 

167.6  BCB  on  Jan.  19,  1979 

None  observed 

Not  paved 

None  observed 

None  observed 

Good 

Good 

Severe  erosion  of  embankment  next  to  gatehouse 
&  of  downstream  slope  of  embankment  next  to 
training  wall  at  left  end  of  spillway 

None  observed 

No  evidence  of  trespassing  observed 

See  "Condition  of  Abutment  &  at  Concrete 
Structures" 

Riprap  on  upstream  &  downstream  slopes  in 
good  condition 

None  observed 

None  observed 

None  observed 
None  observed 
None  observed 
None  observed 

Mowed  grass  on  embankment  between  gatehouse  & 
right  abutment.  Unmowed  grass_on  crest, minor 
brush  on  upstream  slope  &  heavy  brush  on  down 
stream  slope  between  spillway  &  left  abutment 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam 
PROJECT  FEATURE  Dike  Embankment 
DISCIPLINE  _ 


DATE  Dec>  8,  1980 

NAME  _ 

NAME _ 


AREA  EVALUATED  CQNDltlON 

DIKE  EMBANKMENT  Not  applicable 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Fai 1 ures 

Unusual  Movement  or  Cracking  at 
or  Near  Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam 
PROJECT  FEATURE  Intake  Channel 
DISCIPLINE  _ 

AREA  EVALUATED 

OUTLET  WORKS  -  INTAKE  CHANNEL 
AND  INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


DATE  Dec.  8,  1980 

NAME  _ 

NAME  _ 

CONDITION  ~ 


Good 

Not  visible  beneath  reservoir  pool 

None 

None 

None 

Not  applicable 
Not  applicable 

Good  (masonry) 

None 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam 

DATE  Dec.  8,  1980 

PROJECT  FEATURE  Control  Tower 

NAME 

DISCIPLINE 

NAME 

■ 

AREA  EVALUATED 

CONDITION 

-■  V- 

OUTLET  WORKS  -  CONTROL  TOWER 

h  *  .  ™ 

a.  Concrete  and  Structural 

(masonry) 

General  Condition 

Good 

Condition  of  Joints 

Good 

»  •  * 

Spal 1 i ng 

None 

Visible  Reinforcing 

None 

Rusting  or  Staining  of  Concrete 

None 

Any  Seepage  or  Efflorescence 

None  observed 

v>- 

Joint  Alignment 

Good 

.’*“/** 

Unusual  Seepage  or  Leaks  in 

None  observed 

Gate  Chamber 

k  .  i 

Cracks 

None 

Rusting  or  Corrosion  of  Steel 

Rust 

b.  Mechanical  and  Electrical 

Not  applicable 

•h.  .  —4 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 
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-  ■  _■< 

*■  *  i 

—  „  -* 

PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam _  DATE _ Dec.  8.  1980 

PROJECT  FEATURE  Transition  &  Conduit  NAME  _ 

DISCIPLINE  _  NAME  _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION 

AND  CONDUIT 

(masonry) 

General  Condition  of  Concrete 

Good 

Rust  or  Staining  on  Concrete 

None  observed 

Spalling 

None  observed 

Erosion  or  Cavitation 

None  observed 

Cracki ng 

None  observed 

Alignment  of  Monoliths 

Not  applicable 

Alignment  of  Joints 

Good 

Numbering  of  Monoliths 

Not  applicable 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam _ 

PROJECT  FEATURE  Outlet  Structure 
DISCIPLINE  _ 

AREA  EVALUATED  ~ 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 

Spalling 

Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  Holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


DATE  Dec.  8,  1980 

NAME  _ 

NAME  _ 


(masonry) 

Good 

None 

None 

None  observed 
None 

None  observed 
Good 

None  observed 

Dam  discharges  directly  into  Reservoir 
No.  1 

None  observed  except  for  some  trees  on 
left  side  of  channel 

Good 


CONDITION 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam _  DATE  Dec.  8,  1980 

PROJECT  FEATURE  Spillway  Weir  NAME  _ 

DISCIPLINE  _  NAME  _ 


_ AREA  EVALUATED _ 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Loose  Rock  Overhanging 
Channel 

Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spal 1 i ng 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


CONDITION 


Good 

None  observed 

Some  trees  &  brush  overhang  channel 
Soil 

^spillway  S°me  seepage  noted  through 
None 

None 

None 

None  observed 

Dra inholes  in  weir  appear  to  be  open. 
Drainholes  in  training  wall  are  below 
tail water 

Good 

None 

None 

Not  visible  beneath  tailwater  in 
stilling  basin 
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Photo  No.  8  -  Downstream  slope  of  dam  viewed 
from  gatehouse. 
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Photo  No.  5  -  Erosion  of  the  crest  and  upstream 
slope  at  right  side  of  gatehouse. 


Photo  No.  6  -  Severe  erosion  of  downstream  slope  of 
embankment  on  right  side  of  gatehouse. 
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Photo  No.  2  -  Gatehouse,  spillway  and  downstream 
faces  of  embankments. 
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APPENDIX  C 
SELECTED  PHOTOGRAPHS 


(The  Index  to  these  Photographs  is  found  in  Appendix  B) 


NATIONAL  PROGRAM  Of  INSPECTION  OF 
_ NON  FEOCNAL  OAMS 


£L£V.  TOP  OF  DAM  179.5 


_ PLATE  3 _ 

NATIONAL  PROGRAM  OF  INSPECT***  OF 
_ NON  rcOCNAL  PAMS _ 

RESERVOIR  NO.  2  DAM 

SECTION? 


APPENDIX  B 


ENGINEERING  DATA 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Reservoir  No.  2  Dam _  DATE  Dec.  8,  1980 

PROJECT  FEATURE  Service  Bridge  NAME  _ 

DISCIPLINE  _  NAME  _ 

AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE  Not  applicable 

a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Pai  nt 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


Photo  No.  11  -  Evidence  of  seepage  through  granite 

blocks  on  downstream  side  of  spillway 
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